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Preface 

For the forty third time, the Association for Educational Communications and Technology (AECT) is 
sponsoring the publication of these Proceedings. Papers published in this volume were presented line 
during the annual AECT Convention.  A limited quantity of these Proceedings were printed and sold in 
both hardcopy and electronic versions. Volumes 1 and 2 are available through the Educational Resources 
Clearinghouse (ERIC) System. Proceedings volumes are available to members at AECT.org.  

Proceedings copies are also available at: 

http://www.tresystems.com/proceedings/ 

The Proceedings of AECT’s Convention are published in two volumes. Volume #1 contains papers dealing 
primarily with research and development topics. Papers dealing with the practice of instructional 
technology including instruction and training issues are contained in Volume #2. This year, both volumes 
are included in one document. 

REFEREEING PROCESS: Papers selected for presentation at the AECT Convention and included in these 
Proceedings were subjected to a reviewing process. All references to authorship were removed from 
proposals before they were submitted to referees for review. Approximately sixty percent of the 
manuscripts submitted for consideration were selected for presentation at the convention and for 
publication in these Proceedings. The papers contained in this document represent some of the most current 
thinking in educational communications and technology. 

Michael R. Simonson 
Deborah J. Seepersaud 
Editors 
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An Analytical Framework for Inclusive Online/Blended  
Learning Experiences in Higher Education 

 
 

Koran Nichole Munafo, MEd 
Waynele E. Yu, MEd 

College of Education, University of Hawaiʻi at Mānoa 
 
 

Introduction 
 

Trends such as globalization, automation, and a shift towards skilled-services necessitate 
college degrees for good wages (Carnevale et al., 2018). The U.S. will not be able to meet the 
workforce demands of today’s knowledge economy without equitable access to higher education 
(U.S. Department of Education, 2016). Yet, despite steady growth in diversity in the U.S., 
college participation and degree completion rates of most ethnic minorities and other 
underrepresented groups are lower as compared to Whites (McFarland et al. 2018; U.S. 
Department of Education, 2016). The degree attainment gap for low-income (Association of 
American Colleges and Universities (AACU, 2015) and first generation students (AACU, 2015; 
Cataldi et al., 2018) puts increasing pressure on institutes of higher education to address retention 
issues faced by a diverse student body to provide students with 21st century skills that employers 
demand (Adams Becker et al., 2017).  

Technical skills and cultural awareness are just two of the 21st century competencies 
identified by van Laar et al.’s (2017) systematic literature review as necessary skills for working 
in today’s global economy driven by an ethnically diverse workforce. With the number of 
students participating in distance education continually growing (Seaman et al., 2018), technical 
and cultural competencies of students and faculty become a greater concern. Attrition issues still 
plague online learning (Chiyaka et al., 2016), making it even more imperative for universities to 
rethink the ways digital platforms can support diverse learners through collaborative student- 
centered learning in innovative ways (Alexander et al., 2019).  

How then do universities ensure that their faculty possess a critical awareness of 
increasing student diversity, and are able to design and deliver inclusive 21st century education 
that will ultimately meet the needs of the modern workplace? We propose a framework that 
brings emerging trends and best practice research together through Functional-Modular (Layer 
Design) View (FMV) (Gibbons & Rogers, 2009). FMV allows the articulation and incorporation 
of multiple layers to build a holistic analytical framework needed for the design and delivery of 
equitable 21st Century learning experiences. Our framework utilizes Universal Design for 
Learning (UDL) (CAST, 2018b), culturally relevant pedagogy (CRP) (Ladson-Billings, 1995), 
and intersectionality (Collins, 2015) in a three layer framework that encompasses context, design 
and pedagogy.  
 

Literature Review 
 

 With a focus on creating inclusive learning environments, Universal Design for Learning 
(UDL) provides a framework to support the needs of diverse learners from different backgrounds 
and ability levels. Originating from architectural principles developed to ensure access to all built 
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structures (North Carolina State University, The Center for Universal Design, 1997), the Center 
for Applied Special Technology (CAST) applied theories and practices in education, 
developmental psychology, cognitive science, and cognitive neuroscience to create the UDL 
Framework (CAST, 2018a). The framework is based upon the fundamental notion that all 
learners respond in different ways to instruction and takes a benefits-based standpoint when 
considering learner differences. Adopted by the Individuals with disabilities Act (IDEA 2004), 
UDL gained popularity in special education classrooms, but has since realized relatively steady 
and widespread adoption (Al-Azawei et al., 2016). By embracing student differences, UDL 
presents several strengths in supporting online learners who may be nontraditional students 
drawn to the flexibility of distance learning (Rogers-Shaw et al., 2018). 
 Guidelines for applying UDL are organized by three principles: 1) multiple means of 
engagement, 2) multiple means of representation, and 3) multiple means of action and expression 
(CAST, 2018b). Each principle consists of three guidelines to support the design of instruction 
across three major categories of learning actions to 1) increase access to the learning goal, 2) 
develop effort and persistence, language and symbols, and expression and communication, and 
3) empower learners through self-regulation, comprehension and executive function. Each 
guideline contains several checkpoints that provide more specific suggestions for applying the 
framework.  

The first principle, multiple means of engagement addresses the “why” of learning by 
providing options for recruiting interest (7), sustaining effort and persistence (8), and self-
regulation (9). There are 10 checkpoints within this category that broadly define the need to build 
engagement and provide learner choice for the purpose of providing an effective learning 
environment. This includes creating effective challenges for learner motivation, providing 
flexible support, and incorporating opportunities for peer grouping and role change while 
supporting learners to set personal goals and manage emotional responses during the learning 
process. 

The second principle, multiple means of representation addresses the “what” of learning 
by providing options for perception (1), language and symbols (2), and self-regulation (3). There 
are 12 checkpoints within this category that broadly define the need for the provision of learning 
environments that activate existing learner knowledge and link out to pre-requisite content 
information. This includes the use of embedded model scaffolds, feedback, and memory supports 
to explicitly highlight relationships between content elements in order to make text more 
comprehensible and facilitate perceptual clarity with visual supplemental support to decipher 
semantic elements. 

Finally, multiple means of action and expression addresses the “how” of learning and 
provides options for physical action (4), expression and communication (5), and executive 
functions (6). There are 9 checkpoints within this category that broadly define the need to allow 
for learner adaptability and independence by reducing learner barriers through the provision of 
alternative media choices for artifact representation and participation accompanied with 
instructor demonstration of embedded supports and organizational aids for strategic planning.  

Research supports the overall effectiveness of UDL in positively affecting learner 
perceptions and/or academic performance (Al-Azawei et al., 2016) including students with 
disabilities (Cook & Rao, 2018), English language learners (Rao & Torres, 2017) and 
international students (Bracken & Novak, 2019). Research on its effectiveness in online settings, 
however, is still emerging (Al-Azawei et al., 2016). Recent studies conducted in online higher 
education settings included the areas of teacher education (He, 2014; Lohmann et al., 2018), an 
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undergraduate computer science course (Al-Azawei et al., 2017), graduate student orientation 
(Lock et al., 2019), and faculty professional development (Craig et al., 2019; Singleton, 2019). 
Findings suggest that UDL engagement strategies have the potential to make students feel more 
connected, valued and supported (Lohmann et al., 2018) and improve learners’ satisfaction and 
acceptance of e-learning (Al-Azawei et al., 2017) as well as their confidence and self-efficacy 
(He, 2014). Additionally, learning about UDL practices influenced participants’ likeliness to 
adopt UDL in their own teaching (Craig et al., 2019; He, 2014; Singleton, 2019).  

Like UDL, culturally relevant pedagogy (CRP) has been shown to promote inclusiveness 
and academic success (Garvin-Hudson & Jackson, 2018; Sanguins, 2015) by scaffolding 
learning and incorporating multiple forms of assessment (Ladson-Billings, 1995). Embracing 
social justice, CRP additionally “helps students to accept and affirm their cultural identity while 
developing critical perspectives that challenge inequities that schools (and other institutions) 
perpetuate” (Ladson-Billings, 1995, p. 469). By expecting academic success and promoting 
cultural competence, CRP fosters positive cultural identity, thereby increasing engagement 
(Chinn, 2015) and positive self-efficacy (Jocson, 2016; Sanguins, 2015). Creating interactive 
environments for culturally diverse students to recognize their learning needs and collaborate 
with peers enables students to bridge knowledge gaps (Heitner & Jennings, 2016; Lim et al., 
2019) and cultural differences between faculty and students, which has demonstrated the 
potential of improving retention rates in higher education (Heitner & Jennings, 2016).  

Although UDL encourages the use of a variety of activities and sources of information in 
order to be culturally relevant and responsive (CAST, 2018a), it fails to critique education norms 
and address the ways power and privilege oppress students in the margins (Waitoller & King 
Thorius, 2016). Expanding UDL to incorporate culturally relevant pedagogy can help educators 
consider the impacts dominant race, culture and language have on learning that are necessary for 
truly equitable learning experiences (Keiran & Anderson, 2019). Waitoller and King Thorius 
(2016), proposed to enhance UDL with a cross-pollination of ideas from culturally sustaining 
pedagogies like CRP in order to dismantle racism and ableism by enlisting students in 
interrogating dominant culture and empowering students to redefine the notion of expert learner. 

Similarly, intersectionality theory interrogates the social construction of power and the 
creation of multiple, complex inequalities (Collins, 2015). The theory serves as a tool to 
highlight the multiplicative effects of marginalization experienced by individuals with more than 
one stigmatized socially constructed identity dimension as well as the systemic inequalities that 
perpetuate those unequal intersections of power (Crenshaw, 1990; Collins, 1990/2009). 
Intersectionality provides additional considerations for understanding the diverse needs of 
learners for inclusiveness and equity in online/blended learning (Harris & Patton, 2019). 
Examining online learning environments through the lens of intersectionality brings attention to 
the new digital divide (issues of access, use and outcomes) (Warschauer, 2010) as well as 
reducing stigmas associated with multiple overlapping identity factors (Alvarado & Hurtado, 
2015).  

To address culturally responsive teaching practices and intersectionality, we propose the 
use of Critical Practices for Anti-Bias Education (Scharf, 2016). Developed by Teaching 
Tolerance, a non-profit group dedicated to reducing prejudice and promoting equitable school 
experiences, the guide contains twenty critical practices informed by Teaching Tolerance Social 
Justice Standards. The four sections: Instruction, Classroom Culture, Family and Community 
Engagement and Teacher Leadership, help to organize recommended practices and specific 
strategies that support diverse learners through culturally responsive teaching practices that 
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engage families and communities and encourage students to take action against bias and 
injustice. Critical Practices for Anti-Bias Education has been recommended as a tool for reducing 
prejudices against disability and leveraging differentiation to develop an equity pedagogy 
(Bialka, 2017).  

 
Analytical Framework for Inclusive Online/Blended Learning Experiences 

 
Recognizing the need for a flexible tool to guide instructional design and coaching for 

culturally responsive equitable learning environments that support the needs of diverse learners, 
we developed an Analytical Framework for Inclusive Online/Blended Learning Experiences 
(AFIOBLE). The AFIOBLE combines UDL Guidelines with Critical Practices for Anti-Bias 
Education into three interconnected layers: contextual, design and pedagogical (see Figure 1). 
The contextual layer additionally supports a critical awareness of the varying intersections of 
identity essential in understanding the needs of diverse learners in online/blended learning 
through a lens of intersectionality. The AFIOBLE synthesizes UDL checkpoints and Teaching 
Tolerance critical practices (see Table 1) and utilizes guiding questions (see Table 2) to assist the 
user in operationalizing UDL and culturally responsive practices.  
 
Figure 1 
AFIOBLE Contextual, Design & Pedagogical Layers 

Note. UDL = Universal Design for Learning; CP = Critical Practice for Anti-Bias Education 
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Table 1  
Synthesis of UDL and Critical Practices for Anti-Bias Education 

UDL Checkpoints Critical Practices for Anti-Bias Education 

Contextual Layer 
1.1 Offer ways of customizing the display of 

information 
4.2 Optimize access to tools & assistive 

technologies 
5.2 Use multiple tools for construction & 

composition 
6.4 Enhance capacity for monitoring progress 
7.3 Minimize threats and distractions 

07. Thoughtful classroom setup & structure 
09. Social & emotional safety 
13. Increased connections among families 
14. Use of local resources 
17. Speaking up & responding to prejudice, bias & 

stereotypes 
18. Building alliances 
19. Leading beyond the classroom 

Design & Pedagogical Layers 
Recruiting Interest 

7.1 Optimize individual choice & autonomy 
7.2 Optimize relevance, value & authenticity 
7.3 Minimize threats & distractions 

 
 
 
Perception 

1.1 Offer ways of customizing the display of 
information 

1.2 Offer alternatives for auditory information 
1.3 Offer alternatives for visual information 
 

Physical Action 
4.1 Vary the methods for response & navigation 
4.2 Optimize access to tools & assistive tech 

 
Sustaining Effort & Persistence 

8.1 Heighten salience of goals & objectives 
8.2 Vary demands & resources to optimize 

challenge 
8.3 Foster collaboration & community 
8.4 Increase mastery-oriented feedback 

 
 
Language & Symbols 

2.1 Clarify vocabulary & symbols 
2.2 Clarify syntax & structure 
2.3 Support decoding of text, mathematical 

notation, & symbols 
2.4 Promote understanding across languages 
2.5 Illustrate through multiple media 

 
02. Differentiated instruction 
03. Real world connections 
14. Use of local resources 
15. Engage with community issues & problems 
17. Speak up & respond to prejudice, bias & 

stereotypes 
 
07. Thoughtful classroom setup & structure 
 
 
 
 
 
02. Differentiated instruction 
07. Thoughtful classroom setup & structure 

 
 
01. Critical engagement with material 
03. Cooperative & collaborative learning 
05. Values based assessment, evaluation & grading 
06. Honoring student experience 
07. Thoughtful classroom setup & structure 
08. Shared inquiry & dialogue 
10. Values based behavior management 
 
11. Culturally sensitive communication 
12. Inclusion of family & community wisdom 
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Table 1 (continued) 
Synthesis of UDL and Critical Practices for Anti-Bias Education 

UDL Checkpoints Critical Practices for Anti-Bias Education 

Design & Pedagogical Layers 
Expression & Communication 

5.1 Use of multiple media for communication 
5.2 Use multiple tools for construction & 

composition 
5.3 Building fluencies with graduated levels of 

support for practice & performance 
Self Regulation 

9.1 Promote expectations & beliefs that optimize 
motivation 

9.2 Facilitate personal coping skills & strategies 
9.3 Develop self-assessment & reflection 

Comprehension 
3.1 Activate or supply background knowledge 
3.2 Highlight patterns, critical features, big ideas 

& relationships 
3.3 Guide information processing & visualization 
3.4 Maximize transfer & generalization 

Executive Functions 
6.1 Guide appropriate goal setting 
6.2 Support planning & strategy 
6.3 Facilitate managing information & resources 
6.4 Enhance capacity for monitoring progress 

 
08. Shared inquiry & dialogue 
11. Culturally sensitive communication 
 
 
 
 
05. Values based assessment, evaluation & grading 
10. Values based behavior management 
13. Increased connection among families 
20. Ongoing reflection & learning 
 
01. Critical engagement with material 
02. Differentiated instruction 
04. Real world connections 
 
 
 
02. Differentiated instruction 
04. Real world connections 
17. Speaking up & responding to prejudice, bias & 

stereotypes 
20. Ongoing reflecting and learning 

 
The AFIOBLE tool is a real-time Google Doc that contains the framework and guiding 

questions. It is intended to support critical reflection on course design and practice on an 
individual, peer to peer, or instructional coaching setting. Google Docs is a cloud-based word 
processing application that allows for simultaneous sharing and editing with multiple users. The 
tool also includes commenting and chat features, document version history, and document 
permissions and sharing. Employing existing free/low cost resources furthers replication, 
customization, collaboration and broader use. As such, the tool is available at http://bit.ly/afioble, 
and is licensed by Creative Commons 4.0 Share-Alike (CC BY-SA 4.0). Additionally, the choice 
of Google Docs for tool creation facilitates embedded technology skills acquisition through the 
use of the web-based tool during the usage process (Singleton et al., 2019). 

We also recommend that the AFIOBLE tool be used alongside the ADDIE instructional 
design (ID) framework. Branch and Merrill (2012) define the core elements that inform many ID 
models as ADDIE, an acronym for Analyze, Design, Develop, Implement, and Evaluate. 
Analyze describes the needs assessment stage, where measurable objectives are created and 
learning types and activities are specified. Thus, we recommend using the context layer during 
this stage. Findings from the analysis stage inform the design and development stages where 
instructional strategies are planned and instructional materials are subsequently created. The 
design layer complements these phases. The implementation stage involves the delivery of the 
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intervention in the context for which it was designed and aligns with the pedagogical layer. 
Finally, the evaluation component includes both formative and summative assessments and 
subsequent revisions. ADDIE embraces an iterative process to be adaptive (Branch & Merrill, 
2012). The AFIOBLE incorporates this tradition and other important characteristics of ID such 
as its student-centered, goal-oriented, empirical, self-correcting, and collaborative nature that is 
focused on meaningful performance and measurable outcomes (Branch & Merrill, 2012). 
 
Table 2 
Sample AFIOBLE Guiding Questions 

Layer Guiding Questions 

Contextual 
 
Design 
 
Pedagogical 

Consider internet connectivity and speeds in relation to accessing course 
content and activities. Are there low tech options to engage in the course? 
How does the design of your course allow for use across the continuum of 
technological ability and access? 
How does your teaching style facilitate varied student interaction with the 
course site and materials based on individual student need? 

  
Conclusion 

 
 This analytical framework was developed in response to the complexity and 
interrelatedness of the skills needed to teach in the 21st Century classroom. We believe it can 
contribute to research that supports understanding of how instructional design and teaching 
interacts within a system and culture. This understanding is critical to bridge the divide between 
different cultures and foster better appreciation and acceptance of cultural diversity (Walter, 
2018) as well as avoid clashes with the system (Warr et al., 2019). This framework also serves to 
support growing research on cultural perspectives in learning environments, and teaching 
strategies that address diversity in education using student-centric approaches (Alalshaikh, 
2015). Ladson-Billings (2014) stated, “remixing is vital to innovation in art, science, and 
pedagogy, and it is crucial that we are willing to remix what we created and/or inherited” (p. 76). 
This remixed framework provides an ecological and holistic way to view the knowledge, skills 
and pedagogies necessary for inclusive 21st Century teaching and learning.  
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Abstract 

Five key interrelated areas are being mapped, analyzed, and synthesized to better understand the 
challenges and issues for quality multicultural educational materials and learning experiences for 
ethnic minority groups within a large province in southwest China. Rapid urbanization and 
intensive social exchanges have changed the cultural outlook of ethnic minority groups and 
society. The related educational issue is how to preserve the cultures and languages of ethnic 
minorities and their sociocultural identity in the process of government-encouraged social and 
cultural integration with Han culture, Mandarin, and modernity. 

Sociocultural Ethnic Minority Groups in Yunnan Province, PRC 

Yunnan Province in the People’s Republic of China (PRC) is slightly smaller in size than the 
U.S. state of California. Its diverse geography and widespread rurality are home to 
approximately 48.3 million people (2018 estimate). While the majority are of Han ethnicity, 34% 
(16.4 million) of the population are members of ethnic minority groups. The 25 largest ethnic 
groups within the province have populations of 5,000 or more, including the Yi, Hani, Bai, Dai, 
Zhuang, Miao, Hui, and Lahu. A number of these ethnic groups also move freely back and forth 
between the borders of the PRC and neighboring countries leading to fluctuations in minority 
populations and quite active cross-border relations. Yunnan is widely known as an area within 
China where ethnic minorities are concentrated; it ranks first in the country in variety and 
number of ethnic minorities.  

Gao and Wang (2015) believe that the 26 distinct ethnic groups found in Yunnan are the epitome 
of China’s multi-ethnic groups and are uniquely different in religion, food, clothing, architecture, 
festival etiquette, literature and art, etc. They serve as representatives of the different 
characteristics found among the entire 56 recognized ethnic groups throughout the nation. Wu 
(2020) conducted field investigations on the development of compulsory education in nine 
ethnically-concentrated provinces, including Yunnan. According to his team’s investigation, the 
development of compulsory education in ethnic areas still faces difficulties and problems, such 
as the diversification of education supply functions, special school administration units, high 
school operating costs, and a poor supply of teachers. Wu (2020) noted that within education in 
border ethnic areas such as Yunnan, it is considered vitally necessary to continuously enhance 
ethnic students' recognition of the outstanding culture of the Chinese (overwhelmingly Han-
dominant) nation. The purpose of this educational effort is to prevent ethnic separatists located 
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on China’s border areas from propagating false statements and undermining national unity. This 
concern has led to the implementation of additional social functions to compulsory education. 
These additional social functions provided by the compulsory education program in ethnic areas 
brings a substantial increase in tasks for frontline teachers. The required diversified educational 
services pose significant challenges to teachers' knowledge levels, language abilities, and 
working styles. Teachers' teaching energy is diffused by all these requirements and teaching 
quality inevitably decreases as such policies are implemented (Wu, 2020). Because ethnic areas 
are scattered in mountainous areas, pastoral areas, and forested areas which are sparsely 
populated, the forms of compulsory education are also unique, with boarding schools and small-
scale schools (teaching sites) most common. These small-scale schools in the Chinese context 
refers to schools with less than 100 students (Lei & Zhang , 2011; Yang & Zhang, 2014). 

We are mapping a variety of information sources across the following five areas to increase our 
own understandings of the complex interactive issues in play regarding education of ethnic 
minorities in Yunnan Province: 

1) Chinese national government policies and the formal curriculum of schools 
2) Instructional designs that promote learning by ethnic minorities in China 
3) Rurality and the tradeoffs facing rural development in Yunnan 
4) Urbanization and globalization as both threats and opportunities for China’s ethnic 

minorities 
5) Analogous situations and approaches that have been or could be fruitful when 

confronting these types of challenges 

National Government Policies and the Formal Curriculum of Schools 

In 1951, the “Report of the Ministry of Education on the First National Education Conference on 
Ethnic Minorities” mentioned that for ethnic groups, school subjects in primary and middle 
schools must be taught in their own languages. The meeting unanimously agreed that schools of 
all ethnic groups at all levels may provide Chinese (i.e., Mandarin) lessons according to the 
needs and voluntary wishes of the minorities. Between 1957 and 1965 the government largely 
ignored ethnic differences and the role of ethnic languages declined. The Cultural Revolution 
and its aftermath, 1996-1976, further damaged bilingual education. The teaching of ethnic 
languages was abolished, and ethnic primary and secondary schools in ethnic autonomous areas 
were mostly closed or converted to ordinary schools (Huang et al., 2015).  

Between 1992-2001 the PRC issued a series of policies to promote the (re)development of 
minority education. The National Civil Affairs Commission and the State Education Commission 
of China in 1992 stipulated that "in areas where ethnic languages are used for teaching, bilingual 
teaching shall be carried out in accordance with local conditions." The policy encouraged the 
compilation and publication of ethnic textbooks while also promoting “universal Mandarin” as 
the required lingua franca. By 2010, bilingual education became compulsory for pre-school age 
minority children, and bilingual teaching objectives were further expanded.  

Xu and Cai (2018) analyzed the current development status and problems of curriculum 
resources in minority areas in China from the perspective of multicultural education. First of all, 
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the development of multicultural curriculum resources in many ethnic areas is only a 
spontaneous act initiated by the supervisor, without systematic and standardized guidance from 
the Ministry of Education or regional educational officials. Secondly, in many ethnic regions, the 
multicultural curriculum takes Han culture as its core value and standpoint and then merely 
introduces the cultural content of ethnic minorities as a supplemental attachment. This kind of 
multicultural curriculum has not taken significant hold in the multicultural environment of ethnic 
minority areas not least because it does not adequately account for students’ daily experiences. In 
addition, the implementation of multicultural courses in many regions follows common 
utilitarian purposes. Multicultural courses in most ethnic regions are integrated with disciplines 
such as music, sports, and fine arts. These subjects are not included as examination subjects. Due 
to the influence of exam-oriented education, these courses are often squeezed by exam subjects 
and receive little distributed time in the curriculum. Some education authorities require schools 
to offer multicultural courses; others leave it to local discretion. Some schools offer courses only 
to satisfy upcoming inspections and investigations by superiors.  

Finally, the development of ethnic minority curriculum resources and the implementation of 
multicultural courses requires evaluation as a driving force. The teaching evaluation system  
needs to be developed in a diversified way that accounts for the existence of ethnic minority 
curriculum content. But in the actual operational process, strongly affected by test-oriented 
education, the scores achieved are still the dominant factor used to measure the quality of a 
school's teaching. This has largely precluded the establishment and implementation of a 
diversified teaching evaluation system that is sensitive to multicultural issues. Both teachers and 
students are constrained by the scores. Teacher initiative and student interest in the 
implementation of minority curriculum issues is diminished and incommensurate with the needs 
to preserve ethnic minority awareness and cultural and linguistic understanding. 

Instructional Designs that Promote Learning by Ethnic Minorities 

Li and Ma (2010) proposed that only by implementing a multicultural education concept into the 
curriculum content can education be culturally inclusive and adaptable to diverse needs across 
the nation. Students from ethnic minorities come from different ethnic groups and possess deep 
and diverse cultural backgrounds. Therefore, appropriate curriculum content should have its own 
characteristics consonant with these backgrounds. However, the current curriculum content still 
rarely covers minority cultures. The content of courses continues to use mainstream culture as 
the standard which not only leads to a superficial understanding of minority cultures, but also 
causes minority students a lot of discomfort in the classroom as many topics discussed are ill-
matched to local cultural mores, customs, and practices. 

There are many practical difficulties in multicultural curriculum design. For example, should a 
multicultural curriculum include all cultures? It seems reasonable on the surface, but in reality it 
doesn't work because the capacity of the curriculum is limited and the learning burden of both 
students and teachers is limited. Moreover, some cultural customs or mores may only be suitable 
for students within that ethnic group; there is no need to enculturate students from different 
cultural groups to these unique features. Yet Feinberg (1995) correctly points out that students 
who have not received their own cultural education may feel alienated and rootless. At the same 
time, students who lack mainstream cultural education will lose many economic, political, and 
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social advantages and opportunities. Therefore, not only is it difficult for curriculum designers to 
make cultural choices, but it is also a challenge for affected ethnic minorities. Monistic 
culturalism is still the dominant guiding ideology within the current Chinese national curriculum, 
so how will the curriculum within Chinese schools in areas of high minority concentrations solve 
this dilemma? 

In the context of maintaining the diversity of world cultures, the inheritance and development of 
ethnic minority traditional cultures has become more and more prominent. In August 2015, the 
State Council of China issued the “Decision on Accelerating the Development of Ethnic 
Education,” which clearly states that it is necessary to ensure the continuance and promote the 
excellent traditional culture of ethnic minorities. Among topics mentioned is the construction of 
ethnic culture school-based courses as an important measure to promote the inheritance of ethnic 
culture and advance the progress of ethnic education. During this period, the guarantee of 
relevant national policies and regulations also provided motivation for the study of curriculum 
reform in ethnic areas. 

Zhu and Li (2020) used “Citespace” software to conduct a content quantitative analysis of 
relevant documents in the field of school-based construction of Chinese ethnic culture from 2003 
to 2018. Their research shows that the rapid development of ethnic culture school-based 
curriculum research took place between 2012 and 2018. Zhu and Li demonstrate that there are 
some common problems in the development of an ethnic culture school-based curriculum: First, 
the goals of curriculum development were too general to play a true guiding and regulatory role. 
Second, there is a lack of external support. Meng and Wu (2016) concurred, pointing out that 
there is a lack of financial support and policy guarantee in the development of an ethnic culture 
school-based curriculum. Finally, the regulatory system is imperfect. Most ethnic schools have 
not established a special school-based curriculum development committee, nor have they 
introduced a supporting inspection (i.e., evaluation) system (Zhu & Li, 2020). 

Jin (2020) proposed that minority cultures shape individuals with different personalities and 
abilities than those typically found in the dominant Chinese culture. In terms of the target culture 
of the curriculum, the pre-school curriculum in ethnic regions should cultivate multicultural 
awareness and promote the comprehensive and harmonious development of children; in the 
content of the curriculum content and culture, it should be multi-valued and culturally 
appropriate. In terms of curriculum evaluation culture, educators should pay attention to diversity 
and differentiation to meet the inherent needs of children in ethnic regions. 

Zhu and Cao (2012) investigated the bilingual teaching situation in ethnic minority areas in 
Yunnan Province and pointed out a series of problems in the composition and support of 
teaching staff. For example, the distribution of bilingual teachers is uneven, the overall structure 
is unreasonable, and the teaching staff is unstable. In addition, bilingual teachers have heavy 
teaching tasks, the overall quality is not high, and the enthusiasm for bilingual teaching among 
supervisors is low. Although the training of bilingual teachers is institutionalized and routine, 
there are too few trainings on practical teaching strategies. The bilingual teaching teacher 
training policy for ethnic groups with a small population is very weak as compared to bilingual 
teaching teacher training in, for example, Mandarin and English. 
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Teachers in ethnic areas tend to focus on their own culture and teach from the perspective of that 
culture – which is most cases is Han (Wang, 2020). They lack understanding of and sensitivity 
towards the cultural background of ethnic minority students. Wang believes that the reason is 
that China's teacher education and teacher training usually form teacher professional skills and  
those teacher training models reflect the mainstream Han culture. Such a model ignores the 
acquisition of local and ethnic cultural knowledge, as well as promoting a lack of understanding 
of the differences in students' cultural backgrounds across the nation and within particular 
regions. Therefore, in the current teacher training and especially training in ethnic areas, it is 
necessary to enhance teachers' own cross-cultural sensitivity and strengthen the training of 
teachers' cross-cultural knowledge and skills. 

Rurality and the Tradeoffs Facing Rural Development in Yunnan 

Yang (2012) used ethnographic field work to investigate the case of a Lahu village school and 
summarized the difficulties in the development of local education. Among them, the early 
marriage and childbearing of the Lahu people has a negative impact on formal school education. 
In addition, the economic drive brought about by the rise of the tea trade in the villages has led to 
high, yet largely hidden school dropout rates. Existing textbooks were also deemed unsuitable 
for the realities of mountain villages with their alien and difficult content. 

Lin and Zhang (2002) conducted a field survey of 25 ethnic minority villages in Yunnan and 
found that the economic development of Yunnan's ethnic minority villages was uneven, at best. 
In 2009, the National Ethnic Affairs Commission of China launched the “Pilot Work for the 
Protection and Development of Ethnic Minority Characteristic Villages.” The main objective of 
the commission was the creation of a pilot program in progressive activities work. On the basis 
of summarizing the protection and development experience of the pilot project, the guiding 
principles and measures were further developed and improved. In 2012, the “Outline for the 
Development of Ethnic Minority Villages 2011-2015” was officially promulgated and 
implemented throughout China, which became the basis for the ongoing development of ethnic 
villages in China.  

Urbanization and Globalization as both Threats and  
Opportunities for China's Ethnic Minorities 

 
Historically, Yunnan was an important launch pad and hub for the opening of Southwest China 
to the outside world. However, due to its relatively backward economic development, limited 
access, and low use of resources in ethnic regions compared with the more accessible domestic 
coastal cities, Yunnan's level of openness to the outside world is lower and foreign investment is 
less than in all but three other (large ethnic minority) Chinese provinces (Li et al., 2016). After 
implementation of the national government’s “Belt and Road” strategy, Yunnan and its many 
ethnic minorities will have closer communication and greater openness with both the PRC as a 
whole, as well as with its many Southeast Asian neighbors. Li et al. (2016) are worried that there 
will be problems as cross-border ethnic groups attempt to manage both the centripetal and 
dispersive forces in terms of "cultural identity" and "national identity." It could cause civil unrest 
as minorities become restive regarding internal development versus what they see among their 
cultural counterparts in adjacent countries. This may resurrect prior government programs that 
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resulted in diminished multicultural educational efforts in Yunnan. Some areas in northern China 
with large minority populations already seem to be experiencing such a response. 

Globalization has intensified the heterogeneous exchanges between cultures. In this cultural 
development, Yunnan's cross-border ethnic groups are faced with significant new challenges. 
The traditionality and relative independence of the original cultural system of cross-border ethnic 
regions has been broken (Zhou and Chen, 2020). They now exist synchronically with foreign 
values and local values. For cross-border students, it is particularly important to promote 
multicultural understanding and value consensus. 

Analogous Situations and Approaches that have been or could be  
Fruitful when Confronting these Types of Challenges 

 
Some scholars have proposed that we can innovate multicultural education through 
informatization and networking while providing a more precise and humane educational support 
structure (Xiong and Yang, 2019; Wang, 2020). They believe that the combination of artificial 
intelligence and education can provide promising new ideas for multicultural education and 
education equity. Using artificial intelligence technology allows for the real-time collection of 
classroom teaching data, allows educators to monitor students’ learning process at any time, 
analyzes the interaction between teachers and students in real-time, improves teaching 
efficiency, and promotes the evaluation and personalization of teaching performance and goals 
(Xiong and Yang, 2019). In addition, technologies such as knowledge graphs, big data platforms, 
and pattern recognition can also be used to analyze and accommodate the social and cultural 
background of students outside the curriculum (Wang, 2020). Yang and Yang (2014) believe that 
the research on the informatization of minority education focuses mainly on the construction of 
information network infrastructure, information technology education, education informatization 
management and evaluation, and development status and countermeasures. 
 
Although there has been some progress in the construction of ethnic education informatization, 
there are also some problems. For example, the construction of education informatization in 
ethnic areas is relatively lagging, especially in the construction of information infrastructure and 
the loss and shortage of informatization talents and not surprisingly, areas of high rurality and 
low labor opportunities are unattractive to knowledge workers (Zhao and Liu, 2020). 
 

Designing Effective Learning Experiences for Diverse and Scattered Ethnic Minority Groups 
 
The design of curriculum structure, the compilation of teaching materials, the development of 
cognitive tools, the creativity of related education networks, and the development of various 
learning and teaching resources should all be devoted to promoting the organic connection 
among school, family, and society. The design concept is to actively create an open, immersive, 
and active interactive learning process to help students overcome knowledge inertia, enhance 
knowledge flexibility, and promote knowledge transfer. 
 
Bilingual education is an effective way to realize multi-ethnic language protection and cultural 
diversity inheritance (Wei & Tian, 2019). The challenge is how to better provide the educated 
with a language environment and choice of bilingual learning so that they can master the tools, 
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knowledge, and skills necessary for a globalized society, instead of isolating and inflexibly 
inheriting a certain language that is not one’s native tongue. This requires us to focus not only on 
the school and the family, but to go beyond the school and the family to achieve lasting and 
measurable change. 
 
As the main place for the acquisition and use of ethnic languages, the protection of ethnic 
minority villages is essential to help strengthen language vitality. This is also the clearest path to 
maintaining and improving the ecological environment of minority languages. Qian (2005) 
called the Wa villages in Yunnan the "cultural fingerprints" and "spiritual homes" that maintain 
the Wa language context (pp. 159 - 171). Protecting the Wa villages will help strengthen the 
vitality of the Wa language and activate the ethnic language ecology (Zhao, 2013; Fan, 2005). 
 
In order to realize and promote the healthy development of ethnic culture school-based courses 
in ethnic areas, the most urgent task is to further coordinate the relationship between school 
education functions and the development and setting of ethnic culture school-based courses. It is 
necessary not only to reform and innovate ethnic education regulations and systems at the 
national (macro) level, but also to actively develop multicultural courses through the ethnic 
schools themselves. Yao (2019) combed and analyzed the literature regarding the protection and 
development of ethnic minority villages in the past ten years. He found that there were not too 
many protected villages. Whether a village can be developed is affected by the characteristics of 
the village and the support of the local government. 
 
At present, in specific practice, we can see that the construction of ethnic culture school-based 
courses is mainly based on the education management department, supplemented by the school, 
resulting in the decision-making and planning related to the curriculum being determined by the 
management department (Zhu & Li, 2020; Wang, 2020). To a certain extent, this situation has 
weakened the school's leading role in the construction of such courses and the main status of 
students. There are some contradictions between the focus of school education and the 
development of ethnic culture school-based curriculum which need to be addressed if there is to 
be any significant progress. 
 
Wang (2020) believes that the key to the development of teacher education in ethnic areas is the 
preparation of teachers' cross-cultural knowledge. Facing students from different nationalities 
and different cultural backgrounds, teachers need to have a certain amount of cross-cultural 
knowledge in order to correctly guide students of various ethnic minorities with their diverse 
cultures. 
 

Conclusion 
 
The preservation of ethnic minority cultures and their distinctive languages can only be achieved 
by far-ranging partnerships both within and outside of the People’s Republic of China. Success 
over time will undoubtedly involve learning from and learning with partners working on similar 
issues throughout the world, but especially among nations whose situations are similar in certain 
respects to those of China in regards to distribution of minority groups, geographic barriers, 
rurality and mountain cultures, and economic development within minority-intensive areas. 
While there are a reasonable number of ethnic Han scholars actively investigating these issues 
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within China there remains a need for the development of additional scholarly interest and 
research and development investments addressing the many issues raised by language-minority 
cultures within larger, more pervasive language-majority contexts. It is never a question of lose-
win but rather a question of balancing many factors in sufficient manner to produce future 
generations that appreciate the worth of fully bilingual speakers of multiple ancient languages of 
China with each of those languages successfully evolving its own grammar and vocabularies in a 
manner that increases the likelihood of language sustenance and continuance far into the future.  
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Abstract 

 

Recently, AI education in K-12 schools has begun in full swing; however, educators and 
experts found designing AI-related curricula challenging. We seriously lack of the relevant 
studies to inform practitioners to design and implement AI-related curricula. Curriculum design 
approaches could inform researchers and curriculum designers how to planning a quality and 
sustainable curriculum. Teacher perspectives are very essential to make sense of the emerging AI 
technology for curriculum designing. According. This paper used four curriculum design 
approaches – content, produce, process and praxis as the framework and thematic analysis to 
analyze data collected from 12 K-12 schools including individual interviews, teaching 
documents, meeting minutes, school-based curriculum documents of 24 teachers. Hence, we 
posited 6 key principles - definition, relationale, impact (content), flexibility, learning, 
communication (process) - in designing AI curriculum.  

 

Keywords: Artificial Intelligence Education, Curriculum Design, K-12 schools, design principles  

 

Introduction 

The explosive growth of Artificial Intelligence (AI) is fundamentally transforming the 
way we live, learn and work. The emerging ubiquity of innovative AI applications has significant 
implications to our society and our future generations. AI has grown way beyond a branch of 
professional and academic research. It is necessary to move AI education from professionals to 
the mainstream (Chiu and Chai, 2020). Topics in AI, which have conventionally been covered in 
post-secondary education, are making their way into K-12 classrooms as a global strategic 
initiative (Pedró et al., 2019). This initiative aims to educate the future generation. AI education 
in K-12 not only helps children understand what the emerging technologies are and how they 
work, but also inspires future AI users, ethical designers, software developers and researchers 
(Pedró et al., 2019). However, curriculum design for K-12 schools is more complex compared to 
post-secondary education. It involves considerations of how the new initiative translates into 
practice and considerable variation in delivery can be expected from school to school. Hence, 
designing AI or AI-related curricula is challenging (Chiu & Chai, 2020; Touretzky et al., 2019). 
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To address the global initiative, we lack of relevant studies that informing how to design a 
quality AI curriculum for K-12. Curriculum designing theory could inform researchers how to 
design the curriculum (Chiu & Chai, 2020). As such, this study used four basic curriculum theory 
approaches - curriculum as content, product, process and praxis – as a framework to suggest six 
principles in designing AI curriculum for K-12 schools.  

 
 
 

Literature Review 
Four curriculum design approaches 

Curriculum refers to the totality of student experiences in the educational process that are 
planned and guided by the teachers, and learned by the students in any environments (e.g. group, 
individual, classrooms, after schools, online) (Kelly, 2009; Marsh and Willis, 2003). Current 
literature points out four major design approaches to understand curriculum. They are curriculum 
as content, product, process and praxis (Kelly, 2009; Grundy, 1987; Glatthorn et al., 2018), and 
theorize curricula design. They are useful for researchers to study curriculum innovation and for 
practitioners to create or revise curriculum.  

The curriculum as content approach sees education as transmission of knowledge. This 
approach is thus a body of subject content, i.e. a syllabus, and the identification of effective 
teaching methods (Blenkin et al., 1992; Glatthorn et al., 2018; Kelly, 2009). Teachers will follow 
suggestions stated in the curriculum - an order of contents, a knowledge structure, and teaching 
methods to teach. They tend to limit their lesson planning to a consideration of the body of 
knowledge that they want to deliver. The justification for the curriculum lies in its content, but not 
its effects. This view of curriculum is very popular amongst primary school teachers (Kelly, 2009).  

The curriculum as product see teaching as instrumental to enhancing student competencies. 
It takes the performance and competence of students as the core components (Bonnett et al., 1999; 
Swanson & Pashby, 2016) and the assessment of student learning outcomes as main goal 
(Glatthorn et al., 2018; Kelly, 2009). The curriculum development is viewed as a technical exercise. 
This curriculum approach aims to prepare students adequately for specific tasks; therefore, its 
development requires detailed attention to what the students need to learn and know. This approach 
is often found in many technical, skill-based, training programmes where specific tasks or jobs 
have been identified. It often prepares lists of competencies, inform students what they must learn 
and how they will do it; therefore, the students have little or no voice to their learning. By having 
pre-defined outcomes, this approach tends to direct attention to teaching. These two approaches 
create set of documents for implementation. However, contemporary education advocates student-
centered approaches -  curriculum as process and praxis by shifting the focus of curriculum from 
teaching to learning (Kelly, 2009). 

The curriculum as process sees teaching as development and emphasizes how teachers, 
students and content interact and evolve, rather than pre-defined content and outcomes. The 
learning goals have will change as the triadic relationships evolve (Kelly, 2009). The curriculum 
is not a standard package of materials for all the teachers to cover and deliver in their classrooms, 
but a guideline about teaching practice (Glatthorn et al., 2018). It could tell us what teachers and 
students do to prepare and evaluate the lessons, i.e. what actually happens in the classroom (Chiu 
& Chai, 2020). For example, choices of content depend on what fit student needs and interests; 
learning outcomes are developed from the collaboration of teachers and students, but not applied 
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to all the students. In this curriculum, students are not treated as objects but as subjects who have 
voices (Chiu & Hew, 2017; Chiu & Lim; 2020).  

The process approach emphasizes meeting student needs, and does not make clear 
statements about the interests it serves. Bringing this issue to the center of the process, the 
curriculum as praxis sees teaching as committed action, and focuses on making sense of the 
knowledge in the learning process by connecting it to real world applications (Glatthorn et al., 
2018; Grundy, 1987). Guided by teachers, students will learn with peers to solve real-world 
problems by working out an action plan for acquiring the content knowledge and achieving the 
outcomes. The learning process and outcomes are continually evaluated.  

Adopting a particular curriculum design approach has a major influence on teaching and 
learning strategies (Priestley & Biesta, 2013). For example, the content approach encourages 
teacher-centered approaches to teaching; the heavy emphasis on product encourages drilling and 
practice; the process approach leads to the design of student-centered learning activities; the 
practice approach tends to adopt problem-based learning. However, these four approaches to 
curriculum designing are not mutually exclusive (Glatthorn et al., 2018; Kelly, 2009). For example, 
followers of the process approach would not argue that content and assessment are unnecessary 
and negligible, but the selection of content is a secondary consideration. The first two approaches 
adopt behavioral stance and structured teaching, and set objectives and attainment targets that must 
be taught to students. The last two approaches are “the curriculum is not simply a set of plans to 
be implemented, but rather is constituted through an active process in which planning, acting and 
evaluating are all reciprocally related and integrated into the process” Grundy (1987). They draw 
on student-centered learning theory, and educational and developmental psychology. They identify 
and nurture the strengths of students, with every student taking an active role in her or his learning, 
and with both students and teachers developing the curriculum.  

 
AI education for K-12 research 

Most studies on AI education for K-12 focused on what techniques and skills should be 
included and what AI tools should be adopted in teacher teaching (Burgsteiner et al., 2016; Papert 
and Solomon, 1971; Sensetime, 2018; Williams et al., 2019). For example, the first formal study 
of teaching children AI was to explore AI concept through LOGO programming and Turtle robot 
(Papert and Solomon, 1971), which was a pilot teaching, rather than a curriculum. SenseTime 
(2018) worked with East China Normal University, to write the first textbook series for high 
schools - Fundamentals of Artificial Intelligence. The content in these series is aligned with AI 
courses in higher education, hence they focused on techniques and skills. The series are appropriate 
for student with higher academic abilities or stronger engineering knowledge. This curriculum 
adopted content and product approaches. Moreover, Williams and colleagues (2019) from 
Massachusetts Institute of Technology examined different AI learning activities with robots on 
children learning. Their ideas focused on more process and praxis approaches. In sum, these 
studies did not useful guidance us to design AI formal curricula for K-12, but provided crucial but 
fragmented findings in the research of AI K-12 curriculum design. Therefore, there is neither 
existing established curriculum nor well-defined content knowledge for secondary schools. To 
address the global initiative, it is essential to conduct research on the curriculum design so that this 
educational innovation can be sustained. Curriculum design approaches could inform researchers 
and curriculum designers how to planning a quality and sustainable curriculum (Chiu & Chai, 
2020; Kelly, 2009; Marsh & Willis, 2003). 
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This Study 
Research Question and Participants  

Teacher perspectives are very essential to make sense of the emerging AI technology for 
curriculum designing (Chiu, 2017; Chiu & Churchill, 2016; Cope et al., 2020;). Accordingly, this 
paper used the four major curriculum design approaches – content, product, process and praxis – 
as a framework to investigate the views of AI teachers’ curriculum and teaching experience on 
key principles for designing AI curriculum for K-12 education. The research question is “How 
do the four approaches relate to the curriculum design?”. 

The participants were 24 teachers from 12 Hong Kong middle schools (2 from each 
school), and designed and taught their own school-based teaching units of AI. The average age 
of the teachers is 30.5 years old; 20 teachers are male, and 4 are female. The schools were 
located in different districts and varied in socioeconomic backgrounds and academic standards.  
 
Method 

A qualitative method was adopted to achieve this study goal. Sixty-minute individual 
semi-structured interviews with the teachers were conducted to understand what, why and how 
they taught the units. Documented data including their teaching materials (plans, slides and 
worksheets), meetings minutes, emails, teacher reflections and student work, were collected. To 
analyze the data, this paper used thematic analysis to identify the essential components of AI 
curriculum because the analysis usefully summarizes key features of a large body of data, and 
highlights similarities and differences across the data set; therefore, offers a useful method for 
working within participatory research paradigm and informing curriculum development (Braun 
and Victoria, 2006).  
 

Results and Discussions 
The final thematic map devised in the results consisted of two themes: (i) content and 

product and (ii) process and praxis, hence this paper posited 6 key principles - definition, 
relationale, impact (content and product), flexibility, learning, communication (process and 
praxis) - in designing AI curriculum, See Figure 1. The followings explains the 6 subthemes (key 
principles). 
 
 
 
 
 
 
 
  
 
 
 
 
 
 

Figure 1 The final thematic map 
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